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Description 



The present invention relates to the use of peptides of the general formula I 



5 



(i) 



wherein 



represents 



w 



Hls-Ser-Gln-Gly-Thr-Phe-Thr-Ser-Asp-Tyr-Ser-Lys-Tyr-Leu-Asp-Ser-Arg-Arg-Ala-Gln-Asp-, 
5 10 15 20 



and R^ represents OH, the peptide chain 



•Phe-Val-Gln-Trp-Leu or -Met-Asn-Thr 
25 



or a corresponding peptide chain or amino acid which is identical with the two last-mentioned peptide 
chains with the proviso that one or more of the amino acid(s) of the said two last-mentioned peptide chains 
has/have been omitted, or salts thereof. Compounds of formula I show interesting and surprising 

20 pharmacological properties. 

Glucagon, a polypeptide hormone consisting of 29 amino acids, is known to possess several 
pharmacological effects. The use of glucagon for the treatment of hypoglycemia is based upon its 
metabolic effects. Furthermore, glucagon exerts a spasmolytic effect on smooth muscle and an Inhibitory 
effect on gastric acid secretion. It has now, surprisingly, been found that compounds of formula I as to 

25 quantity possess a similar spasmolytic effect and a similar inhibitory effect on gastric acid secretion as that 
of glucagon, although compounds of formula I show no or minor, negligible metabolic effect. Hence, 
compounds of formula I are considered superior to glucagon when only a spasmolytic effect or an 
inhibition of gastric acid secretion is desired. 

Glucagon, -21/ glucagon, -26 and des(22 — 26)glucagon have for instance been found to have almost the 

30 same potency as glucagon as regards inhibitor effect on the amplitude of the contractions of the electrically 
stimulated guinea pig Ileum in vitro, 10"^M glucagon caused 83+4% (X±sd, N=3) inhibition compared to 
78±5% for glucagoni_2i. The effects of 10~® M was 50±3% and 52±5%, respectively, and of 10"^M: 
27±3% for either peptide. 

Furthermore, glucagoni_2i has almost the same potency as glucagon with respect to reducing effect 

3S on intestinal motility in rabbits in vivo. 100 to 200 pg glucagon and 77 to 154 pg glucagoni-21 administered 
intraveously as a bolus to anaesthetised rabbits of 2.5 to 3.0 kg body weight caused an inhibition of 
Intestinal motility beginning 1 minute after the administration and lasting for about 10 minutes. 

The metabolic effects of glucagon|-2v glucagoni^26 and des{22— 26)glucagon, as exemplified by their 
lipolytic effect on rat free fat cells in vitro and their effect on the activation of the adenlyate cyclase in vitro, 

^ are negligible compared with the metabolic effects of glucagon. No metabolic effects have been found after 
administration to rats in vivo. 

It has been shown that glucagon releases insulin from the isolated perfused rat pancreas but 
glucagoni.2i has no such effect when it is infused to the same concentration as glucagon. Furthermore, 
glucagon,_2i — contrary to glucagon— does not cause hyperglycemia or release Insulin in vivo in rats. 

in cats with chronic gastric fistulas glucagoni_2, as well as glucagon inhibit pentagastrin stimulated 
gastric acid secretion. 1 pg/kg pentagastrin subcutaneously administered to gastric fistula cats caused an 
increase in gastric acid secretion of 856±71 pEq (Eq designates equivalent) acid {X±S.E.M., N=18). When 2 
pg/kg glucagon, -21 was administered subcutaneously at the same time as 1 pg/kg pentagastrin the 
Increase in acid output was only 417±104 pEq acid (N=6). 

^ Glucagoni_2i gluacon are almost equipotent as regards relaxing effect on a submaximally 
contracted rabbit gall bladder preparation in vitro, and both compounds cause an increase In gait flow in 
rats in vivo. When a gall bladder strip was contracted with 0.1 pg/ml cholecystochinin octapeptide 10~®M 
glucagon caused 39% relaxation and 10"®M glucagon^-ai caused 41% relaxation. The EDgo value was for 
both peptides 2.7x10"® M. Therefore, compounds of formula I may have a potential utility in the treatment 
of biliary tract and— because of their general spasmolytic properties— possibly urinary caicuii patients. As 
regards this utility, the fact that compounds of formula I have no or minor, negligible metabolic effect must 
be a considerable advantage. 

Hence, a compound of formula I or a salt thereof may be used as a therapeuticum or a diagnosticum. 
The indication areas for use of the compounds of formula I and salts thereof in therapy wilt be, for example, 
biliary tract and urinary tract caicuii, spasms in the digestive system and gastro-duodenal ulcers. The 
indication areas for use of the compounds of formula I and salts thereof for diagnostic purposes will be 
investigational techniques such as radiology (X-ray examination), endoscopy (direct observation of the 
gastro-intestinal tract) and hysterosalphingographia. 

Compounds of formula I are converted into pharmaceutical preparations and administered, preferably 
to humans, in analogy with known methods. 
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Compounds of formula I and salts thereof can, as diagnosticum, be used In analogy with the use of 
glucagon for the same purpose. Compounds of formula I and salts thereof can be administered 
Intravenously, intramuscularly or subcutaneously at dosages in the range of from about 1 to 1000 \igfkg 
body weight, preferably from about 10 to 100 ^g/kg body weight, although a lower or higher dosage may 
s be administered. The required dosage will depend on the seventy of the condition of the patient and the 
duration of treatment. A higher dosage may be used for biliary tract and urinary tract cahu/i patients and 
gastro-duodenal ulcer patients and, in these cases, multiple dosages of the compounds may be 
administered, for example, parenterally (for example as a continuous infusion) or by the nasal or rectal 
route. 

10 Compounds of formula I may possibly be administered orally, e.g., by the use of special additives. 
For the purpose of parenteral administration, compounds of formula I are dissolved in distilled water 
and the pH-value is adjusted to about 6 to 8. In order to facilitate the lyophilization process resulting in a 
suitable product lactose could be added to the solution. The solution is sterile filtered and filled in vials. 
Thereafter, the solutions are iyophilized and the vials are sealed under aseptic conditions. 

te For the purpose of nasal administration a solution in a nasal spraying device or nebulisator is used. The 
compounds of formula i are dissolved in distilled water, the pH-value is adjusted to about 6 to 8 by adding 
sodium phosphate and citric acid as buffer. Sodium chloride, sorbitol and glycerol are used to obtain an 
Isotonic solution with a suitable viscosity. The solution is administered by the use of a suitable nebulisator 
or plast spray. The solution may be preserved by the use of known preservatives and a known surfactant 

20 may be added. 

For the purpose of nasal administration by the use of dose aerosol spray the peptides are mixed with 
suitable constituents and a mixture of halogencarbons, i.e. monofiuorotrichloromethane, difluorodlchloro- 
methane and tetrafluorodichloroaethane, in order to obtain a mixture with a vapour pressure producing a 
well defined single dose when the mixture is administered by the use of a dose aerosol spray. 

25 The compounds of formula I are preferably used by nasal administration in a dosage range between 
about 0.1 and 100 Mg/kg body weight, preferably between 1 and 10 \xgfkg body weight, per single dose. This 
dose could be administered several times per day. 

For the purpose of rectal administration suppositories are produced by admixing compounds of 
formula 1, with an inactive constituent such as cocoa butter or with a base such as Polysorbate 85, 

30 propylene glycol monostearate and white bee's wax. 

Compounds of formula 1 and salts thereof can be prepared by methods which are generally known in 
peptide synthesis. Briefly, compounds of formula I can be built up from a protected glucagon fragment, e.g. 
protected glucagon^-is, and a protected peptide containing the remaining amino acids of the desired 
compound of formula I. The preparation of protected glucagon^.^s is described in Res.Discl. 1979, 247. 

35 Peptides containing more than amino acids Nos. 16—21 In glucagon can be built up from a protected 
glucagon fragment, e.g. protected glucagon^6_2i and a protected peptide containing the remaining amino 
acids. The use of suitable protecting groups and activations during the peptide synthesis is known to the 
skilled art worker. It is desired to use protecting groups which can easily be removed. 

Thus, glucagon^^si' glucagoni-se and des(22— 26)-giucagon can be prepared by coupling the protected 
glucagon fragment: 

Adoc-His(Adoc)-Ser(Bu*)-Gln-Gly-Thr(Bu*)-Phe-Thr(Bu')-Ser(Bu*)- 

5 

^ Asp(0Bu*)-Tyr(Bu*)-Ser(Bu*|-Lys(Boc)-Tyr(Bu»)-Leu-Asp(0Bu')-OH (H) 

10 15 

with the protected glucagon fragments: 

^° H-Ser(Bu*)-Arg(HCI)-Arg(HCI).AIa-Gln-Asp(OBu*)-OBu* (111) 

20 

H-Ser(Bu')-Arg(HBr)-Arg{HBr)-Ala-Gln-Asp(OBu*)-Phe-Val-Gln-Trp-Leu-OBu' {IV) 

20 25 

55 

or 

H-Ser(Bu*)-Arg(HBr)-Arg(HBr)-Ala-Gln-Asp(OBu^)-Met-Asn-Thr{Bu*)-OBu* (V) 

20 

50 respectively, by the mixed anhydride method using isobutyl chloroformate. The fully protected peptides so 
obtained can be deprotected under acid conditions, e.g. by treatment with trffluoroacetic acid containing 
10% 1,2-ethanedithiol. The crude peptides can be purified by ion-exchange chromatography, e.g. 
QAE-Sephadex A-25, followed by a desalting procedure, e.g. gel-filtration on Sephadex G-25. The purified 
peptides can be isolated by lyophilization. The intermediate protected glucagon fragments IV and V can be 
prepared by coupling, using the mbced anhydride procedure, the protected glucagon fragment: 
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Bpoc-Ser<Bu*)-Arg(HBr)-Arg(HBr)-Ala-GIn-Asp(OBu>OH (Vl) 

20 



with the protected glucagon fragments: 



H-Phe-Val-Gln-Trp-Leu-OBu» (VII) 
25 

H-Met-Asn-Thr(Bu^-OBu* (VIII) 



respectively, whereupon the N-ternninal Bpoc group can be removed selectively under mild acid 
conditions, e.g. by treatment with HCI (0.2N) in methanoiyN,N-dim6thylformamide. 

The protected peptide fragments III, VI, VII and VIII were synthesized by stepwise chain elongation 
applying conventional procedures such as the active ester or mixed anhydrid methods for coupling. 
IS Peptides of formula I, wherein R* represents the peptide chain 

Phe-Val-Gln-Trp-Leu 
25 

or 

20 -Met-Asn-Thr 

in which one or more amino acld(s) has/have been omitted, can be prepared in a similar manner as 
described above witii the exception that one or more of the amino acid(s) in question has/have been 
„ omitted in the protected peptide fragments VII and VHI. , ^.^^ ^. 

A process for preparing glucagon,-2i has been described in J.Biol.Chem. 247, 2133, by digesting 
porcine, bovine or sheep glucagon with carboxypeptidase A. Glucagoni-ao is known from Metabolism 25, 

A prefenwi subclass of compounds of formula I is compounds wherein the amino acid sequence is 
identical witii a continuous part of the amino acid sequence of glucagon. As examples of specific 
compounds, within this class of compounds, compounds of formula I, wherein is Phe, Val, Gin, Trp Leu, 
Met Asn or Thr, can be mentioned. A preferred compound of formula I is glucagon,_2i, because it shows 
superior pharmacological properties and because it can easily be obtained, e,g. from natural glucagon. 

Furthermore, the present invention relates to novel compounds of the general formula I 

R^— R'* 

wherein R^ Is as defined above, and R'^ has the same meaning as R«, provided that R'* does not represent 
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-Phe-Val-Gln-Trp-Leu or OH, 
25 

^Brfeflyl^compounds of formula I' may be prepared by treating a compound of the general formula 
^ R3-R*-0Bu« (IX) 

wherein R® represents 

Adoc-Hi8(Adoc)-Ser(Bu»)-Gln-Gly-Thr{Bu*)-Phe-Thr(Ba*)- 
so 5 

Ser(Bul-Asp(OBu*)-Tyr(Bu*)-Ser{Bu')-Lys(Boc)-Tyr(Bu')-Leu- 
10 

ss Asp(0Bu^-5er|Bun-Arg|HX)-Arg(HX)-Ala-Gln-Asp(0Bu% 

15 20 

R* represents the peptide moiety 

so -Phe-Val-Gln-Trp-Leu- 

25 

from which one or more of the amino acid(s) has^iave been omitted, the peptide moiety 
6^ -Met-Asn-Thr(Bu*)' 
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or corresponding peptide moieties whicli are identical with said moiety with the proviso that one or more 
of the amino acidCs) has/have been omitted, and X represents chlorine or bromine, with an acid such as 
trifluoroacetic acid. 

As examples of salts of compounds of formula I, for example sodium, potassium, magnesium, calcium 
5 and zink salts and acid addition salts with organic or inorganic acids such as formic acid, methanesulfonic 
acid, hydrochloric acid and sulphuric acid can be mentioned. Preferred salts of compounds of formula I are 
physiologically and pharmaceutically acceptable salts. 

. The present invention also relates to a pharmaceutical composition comprising a compound of formula I 
or a salt thereof and one or more pharmaceutically acceptable carrier($), diluent(s] preferably water, and/or 
excipient(s). As examples of such carriers conventional preservatives, e.g. methyl or propyl p- 
hydroxybenzoate, and sodium chloride can be mentioned. 

Any novel feature or combination of features described herein is considered essential. 
The nomenclature used herein complies with that stated in J. Biol.Chem. 247, 977, and Biochem. J. 104, 
fs 17. However, for the sake of brevity, glucagon-(1— 21)-beneicosapeptide herein has been designated 
glucdgoni-2i, glucagon-(1— 26)-hexacosapeptide has been designated glucagoni-26 and des-pentapeptide- 
(22— 26)-giucagon has been designated des(22— 26)glucagon. Bpoc represents 1-(biphenyl-4-yl)-1-methyl- 
ethoxycarbonyl, Adoc represents 1-adamantyloxycarbonyl, Bu* represents tertiary butyl, and Boc 
represents tert-butyloxycarbonyl. 
20 The following examples which, however, are not considered to be limiting are presented to illustrate 
the invention. 

Example 1 
des(22— 26)glucagon 
25 1 g of 

Adoc-His(Adoc)-Ser(Bu')-Gln-Gly-Thr{Bu*)-Phe-Thr(Bu*)- 

.5 

30 ■Ser(Bu*)-Asp{0Bu1-Tyr(Bu*)-Ser<Bu*)-Lys(Boc)-Tyr{BuVLeu- 

10 

-Asp(OBu*)-Ser(Bu^)-Arg{HBr)-Arg(HBr)-Ala-Gln-Asp(OBun-Met-Asn-Thr(Bu*)-OBu* 
15 20 

3S 

is dissolved in 25 ml of trifluoroacetic acid containing 10% 1,2-ethanedithiol and the reaction mixture Is left 
at 15X for 3 hours. Thereafter, 200 ml of tetrahydrofuran is added slowly and the precipitate is isolated, 
washed with tetrahydrofuran and dried in vacuo. The resulting product may be purified by ion-exchange 
chromatography on QAE Sephadex A-25 and desalted by gel-filtration on Sephadex G-25. 

Example 2 

A preparation for parenteral administration containing 1 mg of glucagoni-a, per ml may be prepared 
as follows: 

1 g of glucagont~2i and 99 g of lactose are dissolved in 1 litre of distilled water and the pH-value is 
adjusted to 7.0. The solution is thereafter sterile filtered. The sterile solution is filled in 10 ml vials in such a 
way that each vial contains 1.0 ml of the solution. Thereafter, the solutions are lyophilized and the vials are 
sealed under aseptic conditions. 

The preparation in any of the vials is to be dissolved In 1.0 ml of sterile, isotonic water before 
administration. 

Example 3 

A preparation for parenteral administration containing 10 mg of glucagont.21 per ml may be prepared 
as follows: 

10 g of glucdgoni^2i and 90 g of lactose are dissolved in 1 litre of distilled water and the solution is 
prepared analogously to the method described in Example 2. 

Example 4 

Rectal suppositories are prepared by admixing 1 mg of glucagon^-ai with 4 g of cocoa butter. 
Example 5 

A nasal plast spray may be prepared as follows: 

0.5 g of glucagoni_2i is dissolved in about 95 ml of 0.01 M phosphate buffer (pH-value: 7.4) which is 
made isotonic by the addition of glycerol. The solution is preserved by the addition of 0.01% benzalkonium 
chloride and 0.05% EDTA whereafter 0.5% polyoxysorbate is added. An isotonic phosphate buffer is added 
in order to give a resulting volume of 100 ml and the solution is sterile filtered. 15 ml of said solution is filled 
in a plast spray giving 0.5 mg of glucagon^-zi, when activated. 
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Experiment A: Spasmolytic effect 

One male rabbit weighing 2.56 kg was anaesthetized with nembutal after an overnight fast. The 
position of the balloon used for measurement of Intestinal motility was 1 meter from pyrolus In the 
jejunum. The motility was registered before and after Intraveneous administration of 77 |ig glucagoni^ji In 
5 1 ml 0.9% saline containing 0.1% human serum albumin. The effect obtained was nearly complete atonia 
of the Intestine. The onset of effect was 1 minute after the administration and the duration of effect was 11 
minutes. 

Experiment B: Spasmolytic effect 
to A male rabbit weighing 2.32 kg was treated as described in Experiment A with the following dosages: 
77 Mg g!ucagoni-2i 'n 1 ml of the solution stated in Experiment A intraveneously caused no detectable 
spasmolytic effect 

154 [xg glucagoni-2i in 1 ml of the solution In Experiment A intraveneously had a questionable effect. 
308 jig glucagoni.2, in 1 ml of the above solution had a distinct spasmolytic effect causing nearly complete 
ts atonia. The onset of the effect was 2J minutes and the duration of the effect was 6 minutes. 

For comparison glucagon was administered to the same rabbit. 200 \iQ glucagon intravenously had no 
detectable effect, however, 400 |ig gave a distinct effect comparable to the effect caused by 308 ^g 
glucagoni-21* 

20 Experiment C: Gastric acid inhibitory effect 

In a male cat weighing approx. 4.5 kg equipped with a cronic gastric fistula the gastric acid secretion 
was stimulated with 4.5 (ig pentagastrin (Peptavlon®) in a volume of 1 ml 0.9% saline containing 0.1% 
human serum albium subcutaneously in the neck. In 8 experiments 1 ml placebo (0.9% saline with 0.1% 
human serum albumin) was administered subcutaneously through another cannular In the neck at the 

25 same time as the administration of pentagastrin. In 2 experiments 9 pg of glucagont_2i in 1 ml of the above 
solution was administered simultaneously with the administration of pentagastrin. Gastric acid secretion 
was collected over periods of 1 5 minutes and titrated with 0.01 N NaOH. The increase In acid secretion after 
the administration of petagastrin was calculated as \xEq acid excreted over 1i hrs. after the administration 
subtracting the basal acid secretion before administration of pentagastrin. After administration of 4.5 ^g 

30 pentagastrin plus placebo the increase in gastric acid secretion was 729±89 |iEq acid (XiS.E.M., N=8). 4.5 
|ig pentagastrin+9 (19 glucagoni-21 caused an increase in acid secretion of 238 \xEq In one experiment and 
231 jiEq in another experiment 

Experiment D: Effect on bile flow 
35 In rabbits with catheters in the bile duct the administration of glucagon and glucagoni-2i caused a 
decrease in gall flow immediately after the administration, probably reflecting a decrease in the tonus of 
the gall bladder. This decrease in flow was followed by an increase in bile flow to quantities higher than 
before the administration reflecting an increase in production of bile. 

One rex rabbit weighing 2.0 kg was equipped with a catheter in the bile duct dunng nembutal 
^ anaesthesia on the day before the experiment On the day of the experiment the bile was collected for 
periods of 15 minutes. 

The results obtained appear from the following table: 

45 
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Sampling 
periods, 
minutes 


0-15 


15-30 


30—45 


4&-60 


60—75 


75--90 


5 


Amount 
of bile, 
ml 


1.20 


1.50 


1.40 


0.20 


0.25 


3.30 



to 



ts 



20 



25 



30 



Sampling 
periods, 
minutes 


90—105 


105—120 


120—135 


135-150 


150—165 


165-180 


Amount 
of bile, 
ml 


2.80 


2.00 


0.40 


1.65 


2.05 


3.50 




Sampling 
periods, 
minutes 


180-195 


195—210 


210—225 


225—240 


240-255 


255-270 


Amount 
of bile, 
mt 


1.10 


1.50 


1.50 


1.35 


1.70 


1.75 



After 45 minutes 200 pg glucagon was administered subcutaneously in 1 ml of 0.9% saline containing 
0.1 % human serum albumin. After 1 20 minutes 154 pg giucagoni-ai was administered subcutaneously in 1 
ml of the above solution. After 195 minutes the placebo {vide Experiment C) was administered. 

35 Experiment E: Acute toxicity study 

10 mg gtucagoni-2i administered intraveneously as a bolus to NMRf mice weighing 20 g (i.e. a dose of 
500 mg/lcg body weight) had no adverse effects. No deaths occurred. 
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1. A compound for use as a medicament or diagnosticum, of the general formula I 

R^-R* (II 

45 wherein R^ represents 

HIs-Ser-Gln-Gly-Thr-Phe-Thr-Ser-Asp-Tyr-Ser-Lys-Tyr-Leu-Asp-Ser-Arg-Arg-Ala-GIn-Asp- 
5 10. 15 20 



and R^ represents OH, the peptide chain 



or 



55 



-Phe-Val-Gln-Trp-Leu 
25 

-Met'Asn-Thr 



or a corresponding peptide chain or amino acid which is identical with the two laatHfnentioned peptide 
chains with the proviso that one or more of the amino actd(s) of the said two last-mentioned peptide chains 
has/have been omitted, or a salt of such a compound. 

2. A compound according to Claim 1, for use as a medicament or diagnosticum, wherein the 
compound is used as a spasmolyticum or a gastric acid secretion depressing agent 

3. A compound according to Claim 1 for use as a medicament or diagnosticum, wherein the compound 
is used for treatment of spasms in the digestive system, for treatment of biliary tract and urinary tract 

65 calculi and/or for treatment of gastroKiuodenal ulcers. 
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4. A compound according to any one of Claims 1 to 3 for use as a medicament or diagnosticum, 
wherein represents OIH, 

-Phe-Val-Gln-Trp-Leu 
5 25 
or 

-l\Aet-Asn-Thr. 

5. A compound according to any one of Claims 1 to 4 for use as a medicament or diagnosticum, 
wherein represents OH, 

6. A pharmaceutical composition, which comprises an effective amount of a compound of formula I of 
Claim 1, or a salt thereof, in association with a suitable physiologically acceptable carrier, diluent and/or 
excipient. 

7. A pharmaceutical composition according to Claim 6, which comprises from 7.5 to 75,000 \ig, 
16 preferably from 75 to 7500 ^g, of a compound of formula 1, or salt thereof, per dosage unit. 

8. A pharmaceutical composition according to Claim 6 or 7, wherein. represents OH, 



20 



28 



30 



36 



40 



or 



-Phe-Val-Gln-Trp-Leu 
25 

-Met-Asn-Thr. 



9. A pharmaceutical composition according to Claim 6 or 7, wherein R^ is OH. 

10. A novel compound of the general formula V 

R^-R'^ (D 

wherein R^ is as defined in Claim 1 and R'^ has the same meaning as R^ as defined in Claim 1, provided that 
R'2 does not represent 

-Phe-Val, -Phe-Val-Gln-Trp, -Phe-Val-Gln-Trp-Leu 

25 

or OH, or a salt of such a compound. 
Claims for the Contracting State: AT 

1. A method of preparing a pharmaceutical preparation for use as a medicament or diagnosticum, 
which method comprises incorporating in a phanmaceutical preparation a compound of the general 
formula I 



R^-R* (I) 

45 wherein R^ represents 

His-Ser-Gln-Gly-Thr-Phe-Thr-Ser-Asp-Tyr-Ser-Lys-Tyr-Leu-Asp-Ser-Arg-Arg-Ala-Gln-Asp- 
5 10 15 20 

so and R^ represents OH, the peptide chain, 

-Phe-Val-GIn-Trp-Leu 
25 

or 

55 -Met-Asn-Thr 

or a corresponding peptide chain or amino acid which Is identical with the two last-mentioned peptide 
chains, with the proviso that one or more of the amino acid(s) of the said last-mentioned peptide chains 
has/have been omitted, or a salt of such a compound. 
^ 2. A method according to Claim 1, wherein the pharmaceutical preparation is for use as a 
spasmolyticum or a gastric acid secretion depressing agent. 

3. A method according to Claim 1, wherein the pharmaceutical preparation is for use for treatment of 
spasms in the digestive system, for treatment of biliary tract and urinary tract ca/ct/// and/or for treatment of 

55 gastro-duodenal ulcers. 

4. A method according to any one of Claims 1 to 3, wherein R^ represents OH, 
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-Phe-Val-Gln-Trp-Leu 
25 

or 

-Met-Asn-Thr. 

5 

5. A method according to any one of Claims 1 to 4, wherein represents OH. 

6. A pharmaceutical composition, which comprises an effective amount of a compound of formula I of 
Claim 1, or a salt thereof, in association with a suitable physiologically acceptable carrier, diluent and/or 
excipient. 

7. A pharmaceutical composition according to Claim 6, which comprises from 7,5 to 75,000 |ig, 
preferably from 75 to 7500 jig, of a compound of formula I, or salt thereof, per dosage unit. 

8. A pharmaceutical composition according to Claim 6 or 7, wherein represents OH, 



-Phe-Val-Gln-Trp-Leu 
25 

or 



•Met-Asn-Thr. 

9. A pharmaceuticai composition according to Claim 6 or 7, wherein is OH. 

10. A novel compound of the general formula V 

R^— R'« (I') 

wherein R^ is as defined In aaim 1 and R'* has the same meaning as R* as defined in Claim 1, provided that 
^° R'^ does not represent 

Phe-Vai, Phe-Val-Gln-Trp, -Phe-Val-Gln-Trp-Leu 

25 



30 



35 



or OH, or a salt of such a compound. 

1 1. A process for the preparation of a compound of the formula V or a salt thereof, which comprises 
preparing the same from the parent L-amtno acids, whereafter a compound of formula V, if desired is 
converted into a salt thereof. 

12. A process for the preparation of a compound of the formula I', or a salt thereof, wherein a 
compound of the general formula 



R'— R*-OBu* (IX) 

wherein R^ represents 

Adoc-His{Adoc)-Ser(Bu')-Gln-Gly-Thr-|Bu')-Phe-Thr{Bu*)- 

•6 



45 



SO 



Ser{Bu*)-Asp{OBu')-Tyr{Bu*)-Ser<Bu*)-Lys(Boc>-Tyr(Bu')- 

Leu-Asp(OBu')-Ser(Bu>Arg(HX).Arg(HX)-Ala-Gln.Asp(OBu*K 
15 20 



R^ represents the peptide moiety 



-Phe-Val-Gln-Trp-Leu- 
25 



55 



60 



65 



from which one or more of the amino acid(s) has/have been omitted, the peptide moiety -Met-Asn-ThriBu*)- 
or corresponding peptide moieties which are identical with said moiety with the proviso that one or more 
of the amino acid(s) has/have been omitted, and X represents chlorine or bromine, is treated with an acid, 
such as trrfluoroacetic acid, whereafter the resulting compound, if desired, is converted into a salt thereof. 

Patentanspruche fur die Vertragsstaaten: BE, CH, DE, Fa GB, IT, LI, LU, IML, SE 

1. Verblndung der allgemeinen Formel I, 

R^-R- (1) 
zur VenA/endung als Arzneimittel oder als Diagnostikum, worin R^ 



10 



0 044 168 

His-Ser-Gln-Gly-Thr-Phe-Thr-Ser-Asp-Tyr-Ser-Lys-Tyr-Leu-Asp-Ser-Arg-A^^ 

5 10 15 20 

bedeutet und OH, die Peptidkette 

-Phe-Val-Gln-Trp-Leu 
25 

Oder 

-Met-Asn-Thr 

Oder eine entsprechende Peptidkette oder Aminosaure, die mit den beiden letztgenannten Peptidketten 
identisch ist, mit der Massgabe, dass eine oder mehrere Aminosauren der zwel letztgenannten 
Peptidketten weggelassen sind, bedeutet oder ein Saiz einer sotchen Verbindung. 

2. Verbindung nach Anspruch 1 zur Verwendung ais Arzneimittel oder als Diagnostikum, wobei die 
Verbindung als Spasmolytikum oder als Mittel zur Hemmung der iy/lagens§uresekretion verwendet wird. 

3. Verbindung nach Anspruch 1 zur Verwendung als Arzneimittel oder als Diagnostikum, wobel die 
Verbindung zur Behandlung von Spasmen Im Verdauungstrakt, zur Behandlung von Steinbildungen im 
Gallon- und Harntrakt und/oder zur Behandlung von Magen- und/oder Zwdlffingerdarm-GeschwQren 
verwendet wird. 

4. Verbindung nach einem der AnsprQche 1 bis 3 zur Verwendung als Arzneimittel oder als 
Diagnostikum, worin R* OH, 

-Phe-Val-Gln-Trp-Leu 
25 

oder 

-Met-Asn-Thr 

bedeutet 

5. Verbindung nach einem der Anspruche 1 bis 4 zur Verwendung als Arzneimittel oder als 
Diagnostikum, worin R^ OH bedeutet 

6. Pharmazeutische Zubereitung, welche ein wirksame Menge einer Verbindung der Formel (I) nach 
Anspruch 1 oder ein Saiz davon in Verbindung mit einem geeigneten physiologisch annehmbaren TrSger, 
Verdunnungsmittel und/oder Excipiens enthait 

7. Pharmazeutische Zubereitung nach Anspruch 6, welche zwischen 7,5 und 75'000 pg, vorzugsweise 
zwischen 75 und 7500 pg, einer Verbindung der Formel (0 oder eines Seizes davon je Dosierungseinheit 
enthait 

8. Pharmazeutische Zubereitung nach Anspruch 6 oder 7, worin R^ OH, 



38 



40 



45 



-Phe-Val-Gln-Trp-Leu 
25 

Oder 

-Met-Asn-Thr 

bedeutet 

9. Pharmazeutische Zubereitung nach Anspruch 8 oder 7, worin R* OH bedeutet 

10. Neue Verbindung der Formel I' 

R^^R'2 (I') 



worin 

R^ die gleiche Bedeutung hat wie im Anspruch 1 und 
so R'* die gleiche Bedeutung wie die Bedeutung von R* Im Anspruch 1 hat, mit der Massgabe, dass R' 
nicht -Phe-Val, -Phe-Val-Gln-Trp, 

-Phe-Val-Gln-Trp-Leu 
25 

55 

Oder OH oder ein Saiz einer solchen Verbindung bedeutet 
Patentanspruche fur den Vertragsstaat: AT 

60 1. Verfahren zur Herstellung einer pharmazeutischen Zubereitung zur Verwendung als Arzneimittel 
Oder Diagnostikum, welches Verfahren die Zugabe einer Verbindung der allgemeinen Formel I 

R^-R« (I) 

65 
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worin 



5 



His^er-Gln-GIy-Thr-Phe-Thr-Ser-Asp-Tyr-Ser-Lys-Tyr-Leu-Asp-Ser-Arg-Arg-^ 

5 10 15 20 

bedeutet und 

OH, die Peptidkette 



-Phe-Val-Gfn-Trp-Leu 
25 

Oder -Met-Asn^Thr oder eine entsprechende Peptidkette Oder Aminosdure, die mit den beiden 
. ietztgenannten Peptidketten identisch ist, mit der Massgabe, dass eine oder mehrere Aminosauren der 
zwei Ietztgenannten Peptidkettea weggeiassen sind, bedeutet oder eines Salzes einer soichen Verbmduna 
ts zu einer pharmazeutischen Zubereltung umfasst 

2. Verfahren nach Anspruch 1, wobei die pharmazeutische Zubereitung als Spasmolytikum oder als 
IVIittel 2ur Hemmung der l\1agen$duresekretion verwendet wird. 

3. Verfahren nach Anspruch ^, wobei die pharmazeutische Zubereitung zur Venwendung zur 
Behandlung von Spasmen im Verdauungstrakt, zur Behandlung von Steinbildungen im Galien- und 

20 Harntrakt und/oder zur Behandiung von IVIagen- und/oder ZwoIffingerdarm-GeschwQren vorgesehen ist. 

4. Verfahren nach einem der Anspruche 1 bis 3, worin R* OH, 

-Phe-Val-Gin-Trp-Leu 
25 

25 Oder 

-Met-Asn-Thr 

bedeutet. 

5. Verfahren nach einem der Anspruche 1 bis 4, worin R* OH bedeutet 

30 6. Pharmazeutische Zubereitung, welche erne wirksame Menge einer Verbindung der Formel (I) nach 
Anspruch 1 oder ein Salz davon in Verbindung mit einem geeigneten physioiogisch annehmbaren Traaer. 
Verdunnungsmittel und/oder Excipiens enthalt 

7. Pharmazeutische Zubereitung nach Anspruch 6, welche zwischen 7,5 und 75'000 \ig, vorzugsweise 
zwischen 75 und 7500 pg, einer Verbindung der Formel (1) oder eines Salzes davon je Dosierungseinheit 
enthalt 

8. Pharmazeutlsch Zubereitung nach Anspruch 6 oder 7, worin R* OH, 

-Phe-Val-Gln-Trp-Leu 
25 

^ Oder 

•IVIet-Asn-Thr 



4S 



BO 



SB 



60 



6S 



bedeutet. 

9. Pharmazeutische Zubereitung nach Anspruch 6 oder 7, worin R* OH bedeutet 

10. Neue Verbindung der Formel I' 

R^-R'^ «') 

worin 

R^ die gleiche Bedeutung hat wie im Anspruch 1 und 

R'^ die gleiche Bedeutung wIe die Bedeutung von R« Im Anspruch 1 hat, mit der l\1assgabe, dass R'« 
nicht -Phe-Val, -Phe-Val-Gln-Trp, 

-Phe-Val-Gln-Trp-Leu 
25 

Oder OH oder ein Saiz einer soichen Verbindung bedeutet 

'1 1 . Verfahren zur Herstellung einer Verbindung der Formel (I') oder eines Salzes davon, umfassend die 
Herstellung dieser Verbindung, ausgehend von den Stamm-L-Aminosaure, worauf eine Verbindung der 
Formel (r), sofem erwunscht, in ein Salz davon umgewandelt wird. 

12. Verfahren zur Herstellung einer Verbindung der Formel (!') oder eines Salzes davon, be! welchem 
eine Verbindung der allgemeinen Formel (IX) 

R^— R*-OBu* (IX) 
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16 



20 



25 



worin 



to 



Adoc-His{Adoc)-Ser(Bu')-Gln-Gly-Thr(Bu^:-Phe-Thr(Bu*)-Ser(Bu')-Asp(OBuMy^ 

5 10 

Ser{Bu*)-Lys{Boc)-Tyr(Bu*)-Leu-Asp|OBu*)- Ser(Bu')-Arg{HX)-Arg(HX)-Ala-Gln-Asp{OBu^-, 

15 20 



den Peptidanteil 



-Phe-Val-Gln-Trp-Leu-, 
25 



von dem eine oder mehrere Aminosauren weggelassen sind, den Peptidanteil -Met-Asn-Thr{Bu*)- oder 
entsprecliende Peptidanteile, welche mit den genannten Anteilen identisch sind mit der Massgabe, dass 
eine oder mehrere Aminosauren weggelassen sind, und X chlor oder Brom bedeuten, 
mit einer Saure wie TrifluoressigsSure behandelt und danach gewQnschtenfalls die resultierende 
Verbindung in ein Salz davon umgewandelt wird. 

Revendications pour las Etats Contractants: BE, CH, DE. FR, GB, IT, U LU, ML, SE 

1. Compost de formule g^n^rale I 

R^-R* (I) 
k titre de medicament ou d'agent diagnostique, dans laquelle R^ reprdsente 

His-Ser-Gln-Gly-Thr-Phe-Thr-Ser-Asp-Tyr-Ser-Lys-Tyr-L^u-Asp-Ser-Arg-Arg-Ala-GIn-Asp-, 
5 10 15 20 

30 et R^ represente OH, la chaTne peptidlque 

*Phe-Val-Gin-Trp-Leu 
25 

35 OU -Met-Asn-Thr ou una chaTne peptidique correspondante ou un amino-acide qui est Identlque aux deux 
chafnes peptidlques mentionn^es en dernier lieu mis a part le fait que I'un ou plusieurs des acides amines 
des deux chaTnes peptidlques mentionn6es en dernier lieu a/ont et6 omis, ou un sel de ceux-ci. 

2. Compost selon la revendication 1, utilise d titre de medicament ou d'agent diagnostique caracterise 
en ce que le compost est utilise en tant qu'agent spasmolytlque ou en tant qu'inhibtteur de la secretion 

40 d'acide gastrique. 

3. Compose selon la revendication 1, utilise e titre de medicament ou d'agent diagnostique caractedse 
en ce que le compose est utilise pour le traitement de spasmes du systdme digestif, pour le traitement du 
tractus biliaire et des calculs des voles urinaires et/ou pour le traitement des ulcdres dans I'apparell 
gastro-duodenal. 

45 4. Compose selon I'une queiconque des revendications 1 d 3, utilise h titre de medicament ou d'agent 
diagnostique, caracterlse en ce que R^ represente OH, 

-Phe-Val-Gln-Trp-Leu 
25 

so ou 

-Met-Asn-Thr. 

5. Compose selon t'une queiconque des revendications 1 d 3, utilise h titre de medicament ou d'agent 
diagnostique, caracterlse en ce que R' represente OH. 
55 6. Composition pharmaceutiique contenant une quantite efflcace du compose de formule I de la 
revendication 1 ou un sel de celui-ci, en association avec un support adequat, physiologiquement 
acceptable, un diluent et/ou un exctpient. 

7. Composition pharmaceutique selon la revendication 6 contenant 7,5 h 75 000 \xg, de preference 75 h 
7500 |ig du compose de formule I, ou un sel de celui-ci, par dose unitaire. 
60 8. Composition pharmaceutique selon la revendication 6 ou 7 dans laquelle R' represente OH, 

-Phe-Val-Gln-Trp-Leu 
25 

ou 

6S -Met-Asn-Thr. 
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9. Composition pharmaceutique selon la revendication 6 ou 7 dans laquelle est OH. 

10. Compost nouveau da formula gen^rale T 

dans laquelle R^ a la m§me signification que celie definie d la revendication 1, et R'* a la m§me signification 
que R* d la revendication 1, mis d part le fait que R'* ne repr^sente pas Phe-Val, Phe-Val-Gln-Trp, 

Phe-Val-Gln-Trp-L^u 
25 



ou OH, ou un sel d'un tel compost. 

Revendications pour I'^tat Contractant: AT 

1. Proc6d6 de fabrication d'une preparation pharmaceutique destln6e d dtre utillsie comme 
medicament ou comme agent diagnostique, ledit proc(§d6 consistent k incorporer, dans une preparation 
pliarmaceutique, un compost de formule gendrale I 

20 R^— R* (I) 

dans laquelle R^ repr^sente 



25 



His-Ser-Gln-Gly-Thr-Phe-Thr-Ser-Asp-Tyr-Ser-Lys-Tyr-Leu-Asp-Ser-Arg-Arg-Ala-Gln-As^^ 

10 15 20 



et R^ represente OH, la chaine peptidique 



30 



-Phe-Val-Gln-Trp-Leu 
25 



ou -Met-Asn-Thr ou une chaine peptidique correspondante ou un aminoacide qui est identlque aux deux 
chaTnes peptidiques mentionnies en demier lieu mis h part le fait que I'un ou plusieurs des acides amines 
des deux cliaTnes peptidiques mentionnees en demier lieu a/ont 6t6 omis, ou un sel de ces composes. 

2. Precede selon la revendication 1, dans lequel la preparation pharmaceutique est utilis6e en tant 
qu'agent spasmoiytique ou en tant qu'inhibiteur de la secretion d'acide gastrique. 

3. Procede selon la revendication 1, dans lequel la preparation pharmaceutique est utilises pour le 
traitement de spasmes du systems digestif> pour le traltement du tractus biliaire et des calculs des voles 
urinaires et/ou pour ie traitement des ulcdres dans I'appareil gastro-duod^nal. 

^ 4. Proc§d6 selon I'une quelconque des revendications 1 k 3 dans lequel R^ repr6sente OH, 
-Phe-Val-Gln-Trp-Leu ou -Met-Asn-Thr. 

5. Procedd selon I'une quelconque des revendications 1^4 dans lequel R* repr6sente OH. 

6. Composition pharmaceutique contenant une quantity efficace du compose de formule I de la 
revendication 1 ou un sel de celui-ci, en assodation avec un support adiquat physiologiquement 
acceptable, un diluent et/ou un excipient. 

7. Composition pharmaceutique selon la revendication 6 contenant 7,5 k 75 000 pg, de preference 75 e 
7500 |ig d'un compose de formule I, ou un sel de celui-ci, par dose unitaire. 

8. Composition pharmaceutique selon la revendication 6 ou 7 dans laquelle R* represente OH 
50 -Phe-Val-Gln-Trp-Leu ou -Met-Asn-Thr. ' 

9. Composition pharmaceutique selon la revendication 6 ou 7 dans laquelle R^ est OH. 

10. Compose nouveau de formule generate 1': 



R'— R'2 (I') 

dans laquelle R^ a les mimes significations que ceile definie d la revendication 1 et R'^ a la mSme 
signification que R^ d la revendication 1, mis d part le fait que R'^ ne represente pas 

Phe-Vai, Phe-Val-GIn-Trp,-Phe-Val-Gln-Trp-Leu 
60 25 

ou OH, ou un sel d'un tel compose. 

11. Procede de preparation du compose de formule V ou un sel de celui-ci, conslstant e preparer ledit 
compose e partir du L-aminoacide de depart, aprds quoi le compose de formule T est eventuellement 
65 transforme en un sel de celui-d. 
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12. ProcM6 de preparation d'un compost de formula I' ou d'un sef de celui-ci, dans lequel un compost 
da formula gdndrala 

R'— R<-Obu* (IX) 

5 

dans laquelle repr^sente 

Adoc-His(AdocJ-Ser(Bu*)-GIn-Gly-Thr{BuO-Phe- 

5 

10 

Thr{Bu^-Ser(Bu*)-Asp(0bu')-Tyr(Bu')-Ser{Bu*Ky8(Boc)-Tyr (Bu*)- 

10 

Leu-Asp(Obu')-Ser(Bun-Arg(HX)-Arg(HX).AIa-Gln-Asp{Obu^ 
IS 15 20 

R^ reprdsente la fraction peptidique 

-Phe-Val-Gln-Trp-Leu- 
20 25 

dont un ou plusieurs acides amines a/ont et^ omis, la fraction peptidique -Met-Asn-ThrlBu')- ou les 
fractions peptldiques correspondantes qui sont identiques h ladite fraction, mis k part le fait que Tun ou 
plusieurs des acides amines a/ont §te omis, X repr^entant le chlore ou le brome, est traiteavec un acide tel 
26 que I'acide trifluoroac^tique, apr^s quoi le compost obtenu est eventuellement transform^ en un sel de 
ceiui-ci. 
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